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PREFACE 


The war and subsequent political and economic changes have affected the Survey of 
India profoundly. There is a pressing demand for surveys of a new type, the whole structure 
of pay in India is altering, and technical methods have undergone great changes. a) 

Amidst the turmoil caused by big political, economic and organizational changes it is 
necessary for a department such as the Survey of India to keep in view a technical objective. 
What are we trying todo? Have we any hope of achieving our objective ? Are our present 
methods adequate’? These are all questions the answers to which must largely influence 
future policy. 

In trying to establish any technical objective it will always be necessary to balance 
what is technically desirable against what is economically possible. In other words, our 
objective must be one which the country can afford. 

2, For some time prior to the 1939-45 war it had been realized that all was not well 
with our map maintenance policy. Many maps of important series were seriously out of 
date and it became apparent that it was beyond the capacity of the Department to keep 
reasonably up-to-date all the map series which it had undertaken to produce. 

Colonel J. D. Campbell, D.s.0.. investigated the whole problem and bis findings were 
published in Departmental Paper No. 16 in 1937, His work has been of great assistance to 
me, though, as the result of changes in conditions, needs, and survey methods since 1937, my 
conclusions as to what is a desirable and practicable Survey and Mapping Policy, differ widely 
in some respects from his. We are, however, both agreed on the necd for frequent revised 
editions of the smaller scale maps, and on the impracticability of keeping the huge series of 
l-inch maps up-to-date. 

3. Shortly after Partition became a fact I was asked by the Government of India to 
put up a plan for the future employment of the Survey of India, together with proposals for 
establishments to give it effect. Chapter IV is the result and supports proposals being put 
up to Government separately. These proposals may or may not be accepted, but it is 
hoped that the whole Paper will provide a background against. which these or any subsequent 
recommendations for changes in organization and establishment may be viewed. It is also 
hoped that it may stimulate thought on general policy amongst serving officers of the 
Department and may be of interest to those who are familiar with the past work of the 
Survey of India or who have occasion to use its services. 

4. This paper confines itself nearly entirely to problems connected with the making 
of surveys and drawing maps. Map production and geophysical activities are hardly touched 
on. 

The reason for this is that the war gave the Survey of India a map reproduction organiza- 
tion and plant which with the addition of a few specialist: personnel and special items of 
equipment, is likely to serve the needs of India for many years to come. 

The essential geodetic foundations of the topographical survey work of the Survey 

of India were well and truly laid in the past and their maintenance provides no special 
problems. Other geophysical work may become of increasing importance in future, but can 
be conveniently dealt with as a separate activity, so has not, been considered here. 
; 5. Future survey policy depends on the foundations Jaid and the experience gaincd 
in the past. It is fortunate for the surveyor who will work in the India of the future that 
the geodetic and other foundations on which his work must be built, were laid when the 
Indian Peninsula could be treated as a whole. before its division into the Union of India and 
Pakistan. The earlier parts of this paper therefore deal with India as it was before Partition. 
In the future both countries and the geographical and scientific world will gain much 
if the Surveys of India and Pakistan can eliminate by mutual co-operation some of the 
restrictions imposed on their work by political division. 


i ' G. F. HEANEY, 
a veel ; Brigadier, 
Neptember 1947. Surveyor General of India. 


THE SURVEY OF INDIA 
SURVEY AND MAPPING POLICY 


CHaPtTer | 
INTRODUCTION AND RETROSPECT 
I. EARLY DAYS 


1. The first authoritative map of India was published by a Frenchman, M. PD Anville 
in 1752. It had been compiled from route surveys by travellers in the interior and rough 
charts of the coast. Fifteen years later Lord Clive, the Governor of Bengal appointed Major 
James Rennell to be the first Surveyor General of Bengal. Rennell’s maps were originally 
military reconnaissances and latterly chained surveys based on astronomically fixed points 
and do not pretend to the accuracy of modern maps of India based on the rigid system of 
triangulation commenced at Madras in 1802 and since extended over the whole of India and 
bevond. 

2. From these beginnings the Survey of India developed. Its activities have been 
mainly concerned with geodetic and topographical surveys and mapping and it has carried 
out these throughout the whole of India and in large areas of adjacent countries. Tt has 
published maps embodying the above surveys and undertaken the compilation of smaller 
scale ( geographical ) maps covering the greater part of Southern Asia. Its geodetic activities 
have, after the establishment of the main geodetic triangulation over the whole of India, 
tended to take a second place to topographical and other work. 


3. Up to the vear 1905 the activities of the Survey of India can be roughly sum- 
marized as follows :--- 


A. Geodesy. This comprises the investigation of the size and structure of the earth, 
and the geodetic work of the Department consisted of primary ( or geodetic ) triangulation, 
latitude and longitude determination. From these measurements, the size or ‘figure’ of 
the earth is obtained whereby points fixed by triangulation can be accurately located on its 
surface. 


Karly in the nineteenth century it was realized that a complete system of geodetic 
triangulation covering the whole of India was essential as a framework to which topographical 
and other surveys could be tied to fall into their correct places : and during the early part 
and middle of the nineteenth century the main work of the Survey Department was the 
extension of this series of geodetic triangulation. By the end of the century the work had 
largely been completed. The establishment of a net of geodetic triangulation before the 
undertaking of extensive topographical surveys has enabled topographical and other surveys 
to be correctly fitted into their places, and has avoided many difficulties experienced in survey 
work in other countries. . 


Although a geodetic framework is primarily required for the control of surveys. there 
are a number of other activities of scientific and utilitarian value which can suitably be uinder- 
taken in conjunction with it: and the following are some of those which were carried out in 
India during the period under consideration ;- . 


(i) Precision levelling for determination of heights. 


Bo Agate Bias atta ah mare 
(ii) Tidal predictions and publication of tide-tables for ports in India 
countries, 


(iit) Observation of the direction and force of gravity. 

(iv) Astronomical observations to determine longitude and latitude and time 
: ioc ‘ = : 

(v_) Seismographic and meteorological observations. 


and adjacent 
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Indian geodesy has disclosed widespread anomalies in the gravitational attraction of 
the earth's crust and has given a great impetus to similar work in other countries. 


B. Topographical Surveys.- -Following on the establishment of a geodetic framework 
in India during the early part of the nineteenth century. topographical survey work, aimed in 
general at producing a map on a scale of 1-inch to a mile, was pushed forward and by the close 
of the century had covered the greater part of India and Burma. 


C. Cadastral or Revenue Surveys.—For assessment of land revenue governments 
require large scale or cadastral maps of cultivated areas and it is clearly of great value if these 
can be linked to a rigid framework so that they fall into their right geographical positions. 
In the nineteenth century the Survey Department carried out a considerable amount of 
cadastral survey work but later, with the formation of provincial survey departments, tended 
to confine its activities in this direction to the provision of a rigid control by traversing, on 
which the local survey departments could base their work. 

D. Forest and other Miscellaneous Surveys.—-With the establishment of a Forest 
Department in India there was a demand for large scale maps of reserved forests usually on 
the scale of 2 inches or 4 inches toa mile. The Survey Department carried out a large number 
of such surveys. 


E. Map Publication. -In the early «avs of the Survey Department. lithographic 
printing was unknown, so maps remained a rarity oven of areas which had been surveyed. 
Towards the middle of the nineteenth century, however, a lithographic printing office was 
established in Caleutta which enabled large numbers of copies of individual maps to be printed 
cheaply. ‘These early maps were printed only in black or black and brown, hills being depicted 
by hachures or form lines. 


II. PERIOD 1905 TO THE OUTBREAK OF WAR 1939 


4. By the close of nineteenth century the greater part of India had been surveyed 
on the scale of 1 inch or 2 inches to a mile. Investigations at this time, by Lord Kitchener 
the Commander-in-Chief who himself was a survey officer in his younger days, disclosed that 
the maps over the greater part of the country were very much out-of-date and were produced 
in a style which was not suitable for military purposes. A departmental committee consisting 
of experts from the Ordnance Survey in the United Kingdom and officers of the Survey of 
India, together with representatives of the Government of India investigated the whole scope 
and functions of the Survey of India, and their recommendations which were largely adopted 
by the Government of India have formed the basis of the work of the Survey of India from 
1905 until the present day. The main recommendations of this committee were that : 


(«) A completely new contoured survey should be undertaken of India on a scale 
of | inch to a mile. This survey was to be completed in 25 years and 
thereafter completely revised at 25 yearly intervals. 


(6) Maps produced from such surveys were to be published in several colours thus 
bringing India into line with developments in cartographic printing in 
advanced countries. 

Later, it was decided that certain sparsely inhabited areas such as deserts and the 
higher Himalayas would be surveyed on the $-inch or }-inch to a mile scales. 


5. To give effect to the recommendations of the 1905 Survey Committee a very con- 
siderable expansion of the Department was authorized. The headquarters of the Surveyor 
General were located in Calcutta, the then headquarters of the Government of India, and 
administrative circles were located with headquarters as under :— 


1) Northern Circle ( Topographical ) at Mussoorie. 

) Southern Circle ( Topographical ) at Bangalore. 

3) Eastern Circle ( Topographical ) at Shillong. 

4) Trigonometrical Survey ( later known aa the Geodetic Branch ) at Dehra Din. 
5) Map Publication at Calcutta. 

6) Burma Circle at Maymyo. Burma—formed in 1922. 
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In 1925 and 1926 the Frontier and Central Circles were formed and the old Northern 


Circle was abolished. het er 
‘The Frontier Circle concerned itself not only with Ce ee mt with the 
development of surveys for military purposes in co-operation with t e ! me 
The Burma Circle was abolished as a measure of retrenchment in pet one aed 
remaining. This party was paid for entirely by the Burma Government aan t. e peat 2 
of Burma in 1937, but personnel were loaned from and administered hy the Survey o Be ia. 

6. Topographical Survey Party Organization. --The basic unit for fopographical 
surveys is the survey party and the most important survey instrument. until the ae : 2 
was the plane-table. A topographical survey party 1s under the charge of a pupenintene en 
and for fieldwork is organized into three or four camps. | Of these two or more CONDE: a 
usually engaged on plane-table surveys. The camp officer is normally an officer of the Class 
Service and each camp consists of up to about 12 surveyors, each with his own squad, sury eying 
a separate area. In addition to the camps of plane-table surveyors one or Uns may 
be engaged on fixing by traverse or similar methods, the control on which the work of coming 
seasons will be based. 

Where the control for future surveys is to be fixed by triangulation rather than traverse, 
3 or 4 triangulators may be at work direct under the superintendent in charge of the party. 

Owing to climatic conditions it is usually not possible to carry out fieldwork in India 
for more than six months in the year. ‘The normal time for starting fieldwork is at the end 
of October ; and in most areas by the beginning of May the weather has become so hot and 
visibility is so bad that fieldwork has to be closed down. The party then moves to its perma- 
nent headquarters and for the next six months--the recess period—fair-draws the maps 
incorporating the results of the previous seasons surveys. During this period the results of 
traversing and triangulation are fully: computed and lists of points drawn up for the use of 
plane-table surveyors the following field season. 

7. Air Survey.--During the 1914-18 war air photography had been used in 
the revision of maps and in 1924 a forest survey was carricd out by the Survey of India of an 
area in the Irrawaddy delta in Burma, by the use of vertical air photography. A couple of 
years later air photography was introduced for surveys of inaccessible areas in the North-West 
Frontier and received a great stimulus with the development in the War Office, London of 
rapid methods of plotting from strips of overlapping vertical photographs. At the outset. 
photography was carried out by machines of the Roval Air Force using standard Air Force 
photographic cameras. Later, however a camera specially designed for air survey photography 
was produced and a civil firm specializing in photography for air survey commenced activities 
in India. During the years preceding the wav in 1939 there were considerable extensions in 
the use of air survey which were greatly assisted by new techniques of plotting. These 
enabled maps comparable in accuracy with those obtained from ground survey to be prepared 
with a minimum of ground control. Prior to the war however. India did not, largely owing 
to financial stringency. purchase any of the complex auto-plotting machines then recently 
developed in Europe and America. The standard method of using air photographs was to 
plot the planimetry ( outline ) from a series of overlapping vertical photographs, using atereo- 
scopic methods. The contouring was done by interpolation between the heights of numerous 
points identifiable on the photographs. ‘These heights were usually fixed on the ground by 
normal survey methods. but in some areas where the ground was inaccessible. they were fixect 
by an ingenious system of plotting from oblique photographs which w . 


as specially developed 
for the purpose. 


An important factor which militated against more extensive use of air 


, ' surveys prior 
to the (930 45 war was purely economic. 


Plane-table surveying is an art. which in the hands of the Indian surveyor using clieap 
and primitive instruments was capable of producing remarkably satisfactory results. The 
surveyor, who was generally a man with little education, was paid little ; and his squad of 
four or five survey khalasis ( coolies ) were paid less. Plane-table surveying was therefore a 
very cheap method of achieving good results ( given suitable country ) at small cost. It was 
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at its best in open plains or in hills free from thick jungle. It did not give such satisfactory 
results in jungle country where visibility from the ground was restricted and it is probable 
that it could with advantage have been superseded by air survey prior to the war in large 
areas of castern India and Burma. Such a change involving as it would have a complete 
re-training of numerous personnel, could however, only have been effected gradually. 


8. Revision of Surveys.—-The 1905 Survey Committee envisaged the completion of 
the original programme of Modern Surveys in 25 vears and its revision at regular 25 yearly 
intervals thereafter. Owing to retrenchment and for other causes the original programme 
was only about three quarters finished on the outbreak of war in 1939, and very little revision 
of areas surveyed since 1905 had been carried out. This meant that in 1939 about 400,000 
square miles of India, though for the most part mapped at about the 1 inch to a mile scale, 
at. some time, had maps which were not less than 35 vears old ( and many were twice as old 
as this ) and were printed in one or at the most two colours and were uncontoured. 


In the remainder of India which had been covered by modern surveys, the maps in 
many areas were very seriously in need of revision. 


9. Other Surveys.—-One of the reasons for the slow progress of the original 1905 
programme was the increasing demand for larger scale surveys than I-inch. In Burma there 
was a large programme of Forest Surveys on the scales of 2 inches and 4 inches to a mile, 
necessitating the exclusive employment of a full survey party for many years. In India 
there was a demand for large scale surveys of Cantonments, towns ( published in the form of 
town guide maps generally at a seale of about three inches to the mile ), and for rectangula- 
tion for irrigation projects. ; 

Shortly before the war there was a demand for a large scale map of the city of Lahore. 
This survey which was carried out with great precision was at the scale of 40 feet to the inch 
for the more closely built up areas and at 100 feet to the inch for the remaining area, and was 
published in 587 sheets. It is worthy of special notice as it was the first survey of its kind 
carried out in India, but it has been followed by demands for similar surveys of numerous 
other large cities. 

10. Geodetic Work.—<s has been noted in para 3-A above the main geodetic triangu- 
lation grid covering the whole of India and Burma had been completed by the end of the 
nineteenth century. During the period under consideration certain additional series were 
required to strengthen the work and these were observed. A major task of adjustment of 
the whole series was carried out and this too had been completed before the second world war. 
The other geodetic activities listed in para 3-A were also continued and in addition a magnetic 
survey was undertaken in the early years of the twentieth century. 


One of the tasks of the Geodetic Branch was the publication in pamphlet form of 
geodetic triangulation data ; and a series of such pamphlets covering the whole of India and 
Burma was published. Except in a few areas these triangulation pamphlets contained only 
veodetic data. ie.. data of points or stations fixed as part of the geodetic framework. Topo- 
eraphical survey parties had, however, fixed innumerable points and stations throughout 
India which were connected by triangulation to the main geodetic series. The adjustment 
of this topographical triangulation to bring it into the closest accord with geodetic values 
and its publication in the triangulation pamphlets was very greatly in arrears; and by far 
the greater part the topographical triangulation in India only exists in manuscript form*. 

Financial stringency especially after the year 1932 led to comparatively little geodetic 
work being undertaken for some time prior to 1939. 

It. 1932 Retrenchment.—In 1932 consequent on the world slump in trade heavy 
retrenchment was carried out in the Survey of India and the number of Circles, Survey Parties 
and Drawing Offices was greatly reduced. The Central Circle was abolished, its work being 
carried on in a modified form by a topographical survey party working under the Geodetic 
Branch. The Southern Circle and Burma Circle were abolished and their work was carried 
om hy independent survey parties working directly under the Surveyor General. 





* One unfortunate result of this work being in arrears was that ‘on the separation of Burma from India the 
irizinal manuscript topographical data was transferred to Burma and was loat during the occupation of Burma by the 
Japanese. This Inaa represented the greater part of 50 years topographical triangulation work. 
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12. Map Publication.—The Survey Committee of 1905 recommended that certain 
standard series of maps should be produced and maintained by the Survey of India. Later 
additions were made, for various reasons, to those recommended. and at the outbreak of war 
the series maintained by the Survey of India were :—- 


(a) Topographical Maps— 

( i) The “‘l-inch series” on the scale of | inch to a mile. This except an 
noted in para 4 above was to cover the whole of India. 

(ii ) The “‘$-inch series” on the scale of | inch to 2 miles... This was to be 
compiled from 1 inch sheets in areas for survey on this scale. In other 
areas it was to be produced from original }-inch surveys. 

(iii ) The “-inch series” on the scale of | inch to 4 miles. This was to be 
compiled from larger scale maps except in certain areas such as the 
higher Himalayas and the Indian Desert where }-inch was the largest 
scale of survey authorized. 

(6) Geographical Maps-- 

( i) The ‘India and Adjacent Countries series” on the scale of 1/Million or 
1-014 inches to 16 miles. 

( ii ) The “Carte Internationale du Monde 

(iii) Province maps on 1/M or other scales. 

(iv ) The “Southern Asia” series on 1/2M scale. 

(v ) Certain wall maps of India and adjacent countries on various scales. 


Shortly before the outbreak of the 1939-War the “India and Adjacent Countries ~ 
series (b )( i) above had been abandoned in favour of the ‘Carte Internationale du Monde” 
series. 


” 


series on !/M scale. 


The 1905 Committee envisaged the periodical revision of surveys of the whole of India 
every 25 years. In addition to revision surveys, extra-departmental information is also used 
for the revision of topographical maps. The principal sources of this extra-departmental 
information are provincial authorities such as the P.W.D., District Officers, Forest Depart- 
ments, etc., who send corrections showing changes in topography brought about by new 
irrigation works, roads, etc., since the surveys were carried out. Should these changes warrant 
it a revised edition of the map has hitherto been published. 


For some years prior to 1939 the keeping of nearly all maps up-to-date had become 
seriously in arrears, though a determined effort was made in the years shortly before the war 
to bring the }-inch series up-to-date. This work had however not been completed when the 
war broke out in 1939; and it was becoming apparent that the keeping up-to-date of all the 
three series of topographical maps, i.e.. the one inch, }-inch and }-inch series was beyond the 
capacity of the Department. 


13. Personnel.—Since 1905 the field and drawing staff of the Survey of India has 
been organized in the following Services and grades :-— 


(a) Class T Service —This was until August 1947 a Secretary of State’s Service. 
Prior to 1932 direct recruitment to the Class [ Service was from ofticers of 
the regular army inthe proportion of 3 Royal Engineers ( British Service ) 
to one Indian Army officer. On the adoption of the policy of Indianization 
as there was then no Corps of Indian Engineers, the vacancies for Indian 
Army officers were allotted to Indians. Later. on the formation of the 
Corps of Indian Engineers shortly before the war it was decided to limit the 
recruitment of Indian Army officers to members of this Corps, as such officers 
have a better mathematical and technical background than those from other 
Arms. No Royal Engineer officers have heen appointed to permanent. posts 
in the Survey of India since 1938. 


A proportion of posts in the Class I Service has since 1905 been reserved for 
those promoted from the Class II Service. The number of posts has varied 
and in 1930-32 before the retrenchment was 13. 


(6) 
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The main function of the Class I Service is to fill the executive and administra- 
tive posts. New entrants are graded as Assistant Superintendents during 
which time they are fully trained ints ‘many branches of survey as possible: 
When a vacancy occurs and they are considered fit they are promoted to 
the grade ofa Superintendent with charge of a Survey Party or the equivalent. 
Later, they are eligible for promotion to the administrative posts of Director 
and Surveyor General. 


Class [1 officers on promotion to Class [ have normally gone direct into the 
grade of Superintendent. 

Class 11 Service.-—This Service has always been recruited in India by selection 
followed by a competitive examination. Thé minimum qualification for 
appearing before the selection board is a degree in Mathematics or in Science 
with Mathematics. A proportion of the posts in the Class II Service is 
reserved for promotion from lower grades. 

Members of the Class II Service are designated as Extra Assistant Superin- 
tendents and do individual survey work such as triangulation and other 
instrumental observation work in their young days and later take charge 
of camps and sections in drawing offices. 


Upper Subordinate Service.—( This name is to be changed and in future mem- 
bers of this cadre will be called ‘Topographical Survevors Grade I. They 
form part of the Class [II Service ). 

This Service requires » minimum educational qualification of Intermediate 
with Mathematics. Its function is to provide skilled individual workers and 
its members carry out the bulk of triangulation and similar work. Later, 
experienced Upper Subordinate Service officers are placed in charge of small 
camps and drawing office sections. 


Lower Subordinate Service.—( Now to be known as the Class LI Service ). 
No minimum education is required for entry into this Service but preference 
is given to candidates who are Matriculates. This Service is used for travers- 
ing, plane-table and air surveving, fair-drawing and work of a similar 
description, and provides the great majority of technical personnel in the 
Department. 


Cuaprer IL 
THE POST-WAR POSITION 


14. Effects of the War.—The Survey of India is a civil department and tor it the 
second world war was both an interruption and a digression. Normal civil activities practi- 
cally ceased and the whole effort of the Department was clirected towards war work. A large 
part. of the staff was mobilized and formed the backbone of the Military Survey Service tn 
Persia, [raiq and later the South-Kast Asia Command. 

It is not the purpose of this paper to deal with war activities which will be described 
elsewhere ; certain events during the war are however likely to have a lasting effect on the 
Department. and are worth recording. They are -- 

(a) The move of the headquarters of the Surveyor General from Calcutta to Delhi 
in 1940. 

(b) ‘The move of the Directorate of Map Publication from Calcutta to Hathibarkala, 
Dehra Din in 1943 to new buildings. These were largely equipped with 
plant sent out by the War Office to enable the Survey Department. to act 
as the base for map production for military forces in South-East Asia. 

(c) The formation of the Military Survey Service which is likely to be retained as 
a permanent measure by the Defence Department for the post-war Army, 
thus relieving the Survey of India of some of its pre-war military responsi- 
bilities. 

Some of the other effects of the war were — 

( i) The complete exhaustion of stocks of many standard Survey of India maps. 

(ii ) The cleaning off of many negatives and plates from which reprints would have 
been made without photography. owing to the plates and negative glasses 
being required for military purposes. 

(iii) The reduction in the number of colours used in printing topographical maps. 
This has resuited in many of the sheets now in stock being printed in only 
two or three colours instead of the eight or more used pre-war. 

During the war practically no new topographical surveys were made in India and 
hardly any revision of standard maps was carried out. The procuetion of revised editions 
of maps from extra-departmental information also fell heavily into arrears. 


15. New Trends and Demands for surveys since the end of the war.— 


(i) The planning of numerous development projects in India since the close of 
hostilities has resulted in a complete change in the type of demands made 
on the Survey of India. The irrigation, hydro-electric and other projects 
which are proposed all require very precise surveys not only of reservoir 
and dam sites, but also of the often very extensive areas proposed for irriza- 
tion. to enable canals. ete., to be laid out. 

Industrialization has led fo numerous demands for Jarge scale surveys of 
important cities > and the reclamation of waste land for growing more tood 
must also be based on accurately contoured surveys, : 

(it) The recommendations of the Pay Comission will increase enormously the 
pay of lower paid workers and will add very much to the cost of plane-table 
surveys and fieldwork generally, Offsetting this, the war gave a great 
impetus (o the development of air survey: and new cameras and plotting 
equipment are now on the market which will enable air survey to become a 
much more efficient method than it ever was in the past. [t is safe therefore 
to predict that much work done in he past by the ground survevor working 


t 
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with a plane-table will in future be done more cheaply, expeditiously and 
accurately by air survey methods. For surveys for geological purposes the 
use of air photographs has the added advantage that the geologist can use 
them for a preliminary study of ground forms before undertaking his detailed 
tieldwork. 

(iti) As the war progressed the army tended to demand maps on a scale of 1/25,000 
( 2-54 inches to a mile ) of larger and larger areas ; and the end of the war 
has seen a demand from the army for l-inch maps covering the whole of 
India ( with the exception of remote areas such as the higher Himalayas ). 
Thus large areas for which }-inch survey was considered adequate in 1913 
are now asked for on the 1-inch scale by the army. 


16. Effects of Changed Demands on the Survey Department.—-From the above it will 
be apparent that. the Survey of India has now to meet verv heavy demands for surveys and 
map publication for two main reasons. These are— 


(a) ‘Vo make up the arrears of work arising from the curtailment of normal activities 
before and during the war. 

(4) ‘Po provide larger scale surveys and maps for the development of India’s 
resources in minerals, power, agriculture and industry: and to meet the 
increased requirements of the Army and aviation. 

Of the above (a) is a temporary demand which given increased printing power and 
drawing xtaff should be within the capacity of the Department to meet. during the next few 
vears. Tt may conveniently be divided into the following =- - 


( i ) The replenishment of existing stocks of standard maps. 

( ii ) The incorporation of corrections in existing maps and production of new 
editions in pre-war style. 

( ui) The production of certain new series of maps and charts required for aviation. 


In considering how demands under ( 0) should be met, we must endeavour to assess 
the total demands on the Department. and in this connection the following must be taken 
into account : — 


(1) The completion of the modern survey of India involving 400.000 sq. miles of 
new surveys must be effected as soon as possible. 

(2) Provision must be made for periodical revision of standard topographical maps 
of the whole country. 

(3) Compilation of smaller scale maps from current survevs and the bringing out 
of new editions incorporating extra-dlepartmental information must not 
again be allowed to get into arrears. 

(4) Npecial air navigation charts will have to be kept up-to-date to meet the grow- 
ing demands of civil and military aviation. 

(3) A considerable area of mapping on the 1/25,000 scale may have to be carried 
out for the Army and also in connection with mineral development for the 
(Geological Survey of India. 

(6) Demands for accurate Jarge scale surveys of cities and other industrially 
important areas cannot. be refused indefinitely. 

(7) Special surveys in connection with irrigation, hydro-electric, land reclamation 
and similar projects will be required at high priority, so long as development 
continues in India. 

Of the above (1). (2) and part of (3) alone were envisaged by the 1905 Survey Com- 
mittee. The balance are new activities which are demanded of this Department as part 
of the post-war development of the country. 

In connection with (3) it may be noted that it has since the war been decided to 
abandon the compilation of maps on the scale of 4-inch to a mile in areas where modern maps 
on the scale of I-inch to a mile exist and existing compiled $-inch maps will not be maintained. 

17. Expansion of the Field and Drawing Staff of the Survey of India in 1946,—Ax 
soon as hostilities came to an end it became apparent that a considerable expansion of the 
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tired to meet the activities outlined in the previous paragraph and a 
expansion of the departmental field and drawing staff which was 
approved in August 1946. This restored the strength of the Department to approxt- 
mately what it was before the retrenchment in 1932. Since Angust 1946 small amendments 
creasing this establishment further have been sanctioned. 

‘The expansion of 1946 provided for six Directorates. These included the Directorates 
of Map Publication and the Geodetic Branch, and four regional Directorates, namely, Frontier. 
Central. Eastern and Southern Circles. The continuance of the temporary Military Circle 
Directorate was also sanctioned on the condition that the Central Circle should le kept: in 
abeyance. The topographical work of the Central Cirele is being carried out by the Geodetic 
Branch. 

These six Directorates were to administer five drawing oftices and twenty-four field 
survey parties, in addition to certain specialist parties for Geodetic or Geophysical work. 

The Director, Military Circle continues to be the Director of Survey, India Command, 
and is in charge of the Military Survey Service. 


Survey of India was reqt 
scheme was put up for 


18. Developments in Air Survey.—During the last few years very great advances 
have been made in air survey | see also para 15 (ii) |]. These advances are mainly in two 
directions : — 

(1) Animprovement in the design of air cameras and lenses enabling larger photo- 
graphs to be used, thus reducing work and improving accuracy by covering 
a given area on a given scale by fewet photographs. 
(2) Great advances in the design of machines for direct: plotting of maps from 
air photographs. These plotting machines enable accurately contoured 
maps to be plotted from photographs with a minimum of ground control. 


India has not up-to-date. used plotting machines for air survey mainly for two reasons :-— 


(a) Initial expense -- prior to the war financial stringency reduced expenditure on 
survey to a minimum. 

(6) The availability of cheap labour both of surveyors and their squads. This 
reduced the ficld in which air survey could compete economically with 
ground survey or a combination of air and ground survey. 


The use of plotting machines for medium and large scale survey work should enable 
a considerably better output to be obtained than by pre-war methods, and at less cost. It 
has the further advantage that work carried out by one operator or agency can readily be 
checked by another operator or agency provided with the right machines. The possibility 
of this rigorous check of any part of the work would be an important factor in ensuring 
accurate results from work done on contract. 


19. Use of Air Survey in the tuture.—-The conclusions in the previous paragraph 
i a ‘ 7 aia wines Soe ilealic . . . a a 
indicate that air survey is likely to be much more important ia the future than it has been 
in the past. and it seems probable that. the following are the lines on which it will develop :— 


(a) The purchase of a battery of auto-plotting machines and their establishment 
at some central station where they would be available not only for the 
survey work of the Department but also could check air survey work by 
outside agencies. . 

(4) Increased use of air survey or of a combination of air and ground survey for topo- 
graphical survey and rovision. It is impossible to generalize on the sblutive 
cost of the two methods as so much depends on the accessibility and suit- 
ability of th area for ground survey and air photography. With the large 
Increases in wages of junior staff now being introduced the cost of ground 
survey will probably increase greatly compared with air survey and it is 
probable that the latter will be the more economical method for. to a 
graphical work on scales of | inch to a mile and larger. 

(¢) The letting out of work on contract to outside agencies who would not only 
undertake air photography but would also compile the maps. Such cont oe 
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work would be a new departure for the Survey of India but would have 
certain advantages, such as--- 


( i) The elimination of the great fluctuations in the strength of personnel of 
the Department ( with the consequent necessity for dispersal of trained 
staff and their recruitment and training again later ) which have been 
a feature of the past. consequent on periods of alternating prosperity 
and financial stringency. 

(ii) Tho possibility of undertaking greatly enlarged programmes of essential 
surveys at short notice without necessarily curtailing routine work, and 
without incurring a permanent liability in upkeep of additional staff 
and equipment. 

If air survey work were to be let out on contract it could only be satisfactorily done 
were this Department in a position to check it---see (a) above. Such work on contract would 
also always require the assistance and co-operation of this Department in the provision of 
vround control and in the essential ground work such as obtaining names, fixing boundaries, 
etc., and the obtaining of detail not available from air photographs. 


Cuaprer III 
AFTER PARTITION 


20. Position of the Union of India after Partition.— 
Areas.—After Partition the areas and state of survey in the Union of India will be 
approximately as under :--- 


Area unsurveyed Area surveyed Area surveyed 
or surveyed prior to 1905 1905-21 after 1921 
British India .. 60,750 sq. m. 256,180 sq. m. 354,700 sq. m. 
States a 119,990 sq. m. 82,570 sq. m. 296,930 sq. m. 
Total KG 180.740 sq. m. 338,750 sq. m. 651.630 sq. m. 
Total area .. ese 1,171,120 sq. m. 


21. Topographical Surveys in the Union of India.— 

(a) Completion of original programme of I-inch surveys.-- Assuming a normal 
survey party using standard pre-war ground survey methods does on an 
average 4,000 sq. miles of new survey a season, then to complete by 
these methods the 180,740 sq. miles of area remaining would take 9 survey 
parties about 5 years or 45 party/years. 

(b) Revision of 1-inch surveys.—Assuming that a normal survey party revises an 
average of 8,000 sq. miles of l-inch survey in a season by pre-war plane-table 
survey methds then the total number of parties required to revise 1,171,120 
sq. miles in 25 years will be approximately 6. This number of parties would 
therefore be required permanently for revision if it were to be effected every 
25 years. 

22. Map Maintenance.—The table below gives the approximate numbers of maps of 
various kinds which would have to be maintained if the pre-war policy were carried on :—- 


TotaL SHEETS 


Ciass or Mars TO BE MAINTAINED 
By INDIA 

TOPOGRAPHICAL 

l-inch .. - _ . ok 3,336 

}-inch (Primary) .. ie a sn 274 

f-inch.. rs ins de és 383 
GEOGRAPHICAL 

1/M Carte Internationale 23 LG es 49 

1/2M Southern Asia. Series ba sh if 20 

General Maps of India we is a 16 
GENERAL AND SPECIAL 

1/M Province Maps .. oi sy i 16 

Guide Maps Ss a i 50 

Manouvre and Radius Maps... A i 24 

Miscellaneous ‘ Be te 38 

1/M Aero Charts and Mise. Maps i oS 100 

Misc. Military Maps ’ age .. (Approx.) 152 


Total... 4. 458 


12 SURVEY AND MAPPING POLICY 


It is estimated that about 400 draftsmen would be required for the above work. As 
80 is the largest manageable size of Drawing office this would mean 5 Drawing offices. 


This maintenance would consist of compiling such maps as are made from other maps 
(rather than from surveys ); and of the keeping up-to-date from extra-cdepartmental sources 
of maps produced from departmental surveys. It would not include any survey work. or 
the fair drawing of sheets from new surveys as such work is undertaken by field parties. 

It should also be borne in mind that the special mapping needs of the army may be 
considerably more than can be met by the Military Survey Service. Such extra work as the 
army may require will have to be met by the civil department. The allowance of 152 miscel- 
laneous Military maps may prove inadequate as no special provision has been made ‘for 
1/25,000 mapping for the army. 

23. Project and other surveys.—As noted in para 15( i ) there has since the close of 
hostilities been a very great demand for surveys for development. projects. cities, etc. 

In terms of vears work for an average survey party the present position in the Union 
of India is approximately as follows :— 

( i) Projects for irrigation and industrial development. 
Party; Years 


(a) Sanctioned a bee se 56°5 
(4) Proposed and likely to be sanctioned .. 23-5 
Total ss 80-0 


Numerous other projects are under consideration ancl many more 
are likely to be sanctioned in the near future. 
(ii ) Town Surveys.—- 


(a) Sanctioned oh te Lc 2-0 
(6) Proposed and likely to be sanctioned .. O-7 
Total .. 2-7 


In addition numerous enquiries for surveys have been received 
from other towns. 
Total now foreseen demands for Project 
and Town Surveys oi ava 82-7 
In other words there is continuous work for 10 survey parties for over eight vears 
already sanctioned or likely to be sanctioned. Numerous other enquiries have been received 
but discouraged as there was no likelihood of its being possible to undertake any further 
commitments within a reasonable time. 


24. Summary of Survey Requirements.—From paray 21 to 23 the total presont 
requirements in drawing offices and survey parties may be summarized :— 
(a) Permanent requirements for Topographical work .-. Units 
(i) Drawing Offices for carrving out standard 
routine work .. si oe 
(ii) Survey parties for revision of topogra- 


xt 


phical maps .. as a 6 
(4) Non-recurring demands. - Party; Years 
Completion of topographical programme = 45 


(c) Fluctuating demands.— 


Projects and town surveys sanctioned or 
probable i = i 333 


Total $4 128 


This represents work for 13 survey parties for about 10 years, or 26 parties for 5 years, 
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In the above calculations no account has been taken of demands for larger scale surveys 
than one inch for military purposes. Further, as projects are completed others are likely to 
be taken up, and the demands for precise large scale surveys of towns is likely to be more 
insistent as industry develops and town planning increases in importance. 

It should be noted that the above shows only the personnel required for drawing and 
survey work. It takes no account of personnel required for the other activities of the 
Department, such as :— . 

(a) Administration. 
(6) Geodetic and Geophysical work and computations. 
(c) Upkeep of technical records. 
(ad) Map sales. 
(¢) Stores. 

25. Establishments and Personnel available.--- Against the above estimated require- 
ments in personnel we will now consider the actual strength of the various grades and classes 
of personnel now in the Department. 

The 1946-47 establishments were worked out to provide for the whole of India. so it 
might at first sight be assumed that with secession of Pakistan embracing an area equal to 
about one quarter of the total area of the Indian Peninsula the cadres sanctioned in 1946-47 
would be reduced by an equivalent amount. This is by no means the case and the recent 
very heavy demands on the Survey of India have indicated that the 1946-47 cadre would 
have been inadequate had India remained undivided. 

Table A below gives the numbers actually appointed to the various grades after 
deducting those who have gone to Pakistan. 


TABLE A 
I 2 3 + 
Sanctioned Substantively Deficiencies 
cadre appointed or surpluses 
1946-47 16 August. 47 over col. 2 
Crass I 
Surveyor General 1 l 
Dy. Surveyor General ] l 
Directors i 6 6 >* ‘i bi 
Dy. Directors ts 1 £4 — 1 
Supdts. 33 12 —21 J 
Asst. Supdts. 22 l —21 
64 21 — 43 
Cuass IT 89 59 —30 
Crass III ( Fived estabs. ) 
’ Surveyors ( Topo. Grade 1 ) = 95 27 "  —68 
Draftsmen ( IT Dn. ) tk 15 12 ~— 3 
Surveyors (TT Dn. Field ) ee 40 29 —I1]1 


Jan. 1931 tT Sept. 1939 | May 1947 16 Aug. 1947 


Cxuass IT1 ( Unfixed Estab.) 
_ ( Trained personnel only ) 
Surveyors ( Topo. Grade II ) 


( Topographical Assistants) .. ba 80 63 
Surveyors (Ground and Air) 416 283 266 168 
: Draftsmen os 285 251 366 278 


____* Includes 15 British Military Officers who may opt to retire, revert to British Service ov tiunafer to Pakistan 
ye . nee ee : , » tish S g y trans i 
One of them is on military duty and another on depltabon in Burma. ee Pee ey ee eee 
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TABLE B.—Drawing Offices, Field Parties and Scientific Parties. 


Drawing Topogra- Projects Training Scientific 
Offices phical Parties Parties Parties Total 
Parties 
Jan, 193l .. 6 14 1 we 3+ Idet. 24-+ 1 det. 
Sept. 1939. . 4 s 2 Detach- Be 2 14 + 2 det. 
ments 
May 1947 .. 5 l 10 2 1 19 


TABLE ('.—Average Officer, Upper Subordinate and Surveyor strength in a field party 


Supdt. Asst. Supdt. Class II USS. Topo. Asst. Surveyor 
Jan. 1931 .. 1 0-3 305 3°6 i 28 
May 1947 .. 1 3° 2 1-6 4-5 21 


26. Class I Service.—From the above it will be seen that the position in the Class I 
Service is very serious. Of the 15 British Military officers of the Class I Service at least two 
will probably retire, at least. two are likely to go to Pakistan, one is on deputation to Burma 
which will last for over two years more, and one is still on military duty ex-India. This 
means that the maximum number of these officers on whose services India can count is ten 
but the number will probably be considerably less. 


This will have the effect of increasing the deficiencies in the Class I Cadre to over the 
42 shown in table A out of an assumed establishment of 64. 


The only way to remedy deficiencies in the grade of Superintendent and above is by 
promotion by selection from the Class II Service. pending the appointment. and training of 
direct recruits to Class I. Such direct recruitment cannot, however, relieve the shortage of 
superintendents for a minimum of about 8 years as that is the time which will be required 
for the clirect recruits to train and acquire sufficient experience to fit them for Superintendents 
charges. 


z7. Class II and Topographical Surveyors Grade I (late Upper Subordinate Service ).— 
There is a serious shortage of these but the position is not so serious as might appear from the 
above tables. as the Department has about 80 trained topographical surveyors Grade II 
(late Topographical Assistants ) and more are under training. These topographical ( Grade 
II ) surveyors have the educational qualifications required for topographical surveyors Grade I 
and many have the educational qualifications required for the Class II Service. They have 
had anywhere up to seven years practical survey experience either in the Survey of India or 
in Military Survey units, so many are fit for appointment at once to vacancies in both the 
Class IJ Service and as Topographical surveyors Grade T. All that is required is the adapta- 
tion or relaxation of certain rules which will enable them to be appointed. 


The Topographical Surveyor [ see also para 13(c¢) | has a very definite function nt 
the Survey of India which will become increasingly important with the progress of time. He 
is the skilled individual worker with enough education and adaptability to enable him to work 
independently with a minimum of supervision. He is trained in all branches of survey work. 


From 1905 until the outbreak of war survey work was to a large extent stereotyped 
and the bulk of the work was done by uneducatecl personnel trained in only one branch of 
survey work such as plane-table surveying. traversing, etc. With the increasing variety of 
work which the Department is now called on to undertake and especially with the develop- 
ment of air survey, the surveyor without education and trained only for one activity, will 
give place increasingly to the topographical survevor. It will therefore be nocessary to merease 
the proportion of this tvpe emploved in future. 

28. Ground and Air surveyors and draftsmen.-- “Ihe position as regards ground and 


air survevors and draftsmen is also extremely serious. Out of a total estimated immediate 
requirement of nearly 600 surveyors and 350 draftsmen (see paras 36-37. 40-42) we have 
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only 168 and 278 respectively. It takex approximately two years before a surveyor can 
usefully be employed on productive work. During this time he is given field and drawing 
training and also receives training in air survey. After completion of training his productive 
capacity improves over the course of the next ten years or so as he gains experience. 


During training it is found that one instructor cannot advantageously instruct more 
than about 8 pupils and 6 is a better number. Practical considerations limit the size of 
training parties to about 100 trainees. Each such training party therefore needs about 12 
really good surveyors as instructors besides supervising officers. These must be found from 
among the very inadequate numbers available for productive work and taking them away 
will seriously affect output during the next couple of vears. This will have to be accepted 
if the Survey of India is to be brought back to a state when it can meet its obligations. 


29. Future Policy.—During the next couple of years at any rate the survey work 
undertaken will he determined rather by what is immediately essential and by the resources 
available, than by any broad considerations of policy. 

At the end of this time there may be sufficient resources in personnel to begin work 
systematically according to some policy to be laid down. 


What this policy should be and what personnel will be required to implement it will 
be suggested in the next chapter, but in the meantime certain general conclusions mav be at 
once reached in the light of our review. These are :- - 

(«) The original topographical survey begun it 1905 should be pushed on to com- 
pletion as soon as possible ; but the provision of 45 party/vears estimated 
in para 21(«) for this work is beyond available resources. If therefore the 
work is to be done in a reasonable time the pre-war plane-table survey 
methods must be abandoned. 

(6) The complete revision of all 1-inch topographical maps once in 25 years proposed 
hy the 1905 Committee was probably over ambitious for a country with the 
economic resources of India, and a longer interval is probably all that is 
necessary or that the country can afford. Air survey during the war indi- 
cated how extremely rapidly revision of topographical maps can he under- 
taken when there is real necessity. 

(¢) The keeping up-to-date of }-inch maps and smaller scale maps compiled from 
them, should have priority over the correction of larger scale maps on re- 
issue, 

(d) Provision for the undertaking of larger scale than 1-inch and of project. surveys 
will always have to be made by the Survey of India but should the present 
demand for such work persist or grow it will be for consideration whether 
private enterprise should not be encouraged to put itself in a position where 
it can undertake contracts for air survey work for Government. Air survey 
is much more suitable than ground survey for letting out on contract. as it 
is susceptible of far more rigid check. 

(¢) Intensive training of more personnel and installation as soon as possible of 
plotting machines are most urgent necessities. 

(f') Air photography will be essential in future for a great part of the work of the 
Survey of India. and arrangements will have to be made whereby a regular 
supply of photographs of the right quality is obtainable, ax a matter of 
routine. 


CHAPTER IV 
A PLAN FOR TOPOGRAPHICAL AND PROJECT SURVEYS 
Section A.~-TOPOGRAPHICAL SURVEYS AND MAPPING 


30. Basis for Future Planning.—The Survey of India is an all-Incdia Department. and 
its primary function is the production and upkeep of topographical and smaller scale maps 
of India. This is apt to be lost sight of in times of big demands for surveys for development 
purposes. such as the present, but it seems essential that this primary function should always 
be kept in view and should never be completely subordinated to temporary utilitarian require- 
ments. 


31. Some Past Lessons.—Experience of producing and selling maps since 1905 when 
the programme of modern surveys was begun, has emphasized certain lessons which must be 
kept. in mind in framing future policy. 

Some of the more important of these are :—-- 

(a) The demand for the average !-inch map is exceedingly small, and in the past 
has averaged less than a dozen copies a vear for the majority of the more 
than 3,000 1-inch sheots covering the Union of India. This does not mean 
that the production of these maps has not been worth while. Tho few 
copies of a map distributed may be quite essential to the limited number 
of users. It does, however, suggest that to endeavour to bring out frequent 
editions of such maps incorporating the latest information, which may not 
be very important, may not be justified. 

Many maps of areas liable to frequent changes such as those traversed by 
large and unstable rivers which may change their courses almost yearly 
would seldom be up-to-date, even if revised every year. 

(6) The }-inch is the most popular topographical map of India. 

(¢) Itis highly desirable to keep small scale maps up-to-date as far as possible 
by means of frequent new editions, at least so far as important features 
such as railways and metalled roads are concerned. This is especially 
important as flying increases. 

(d) In case of urgent need air survey provides a method of revising large areas 
of 1-inch and larger scale mapping in a very short time. 

(«) It is necessary to limit severely the number of different series of maps which 
the Department produces and maintains : and no policy with regard to any 
series should be attempted unless it is clear that resources are sufficient to 
implement it successfully. 

In the past much effort has been dissipated through the want of a clearly 
defined policy which could be carried out with the resources available. 


32. Past Maintenance Policy for 1-inch Maps.—Referring to para 22 it will be seen 
that were past policy continued the Survey of India would have to maintain over 4,000 
different maps, of which over 3,000 are 1-inch maps. The maintenance in a reasonable state 
of up-to-dateness of all these series has in the past been beyond the capacity of the Dopart- 
ment, nor apparently in view of the considerations in para 31(@ ) was the attempt to maintain 
all of them justified. 


Until the 1939-45 war the normal practice (subject to certain exceptions ) was to 
clean off immediately after publication of an edition, the printing plates and negatives from 
which topographical maps were printed. There were two reasons behind this policy. The 
first was to save storage space which was an important consideration in the congested publica- 
tion offices in Calcutta. The second was that on re-issue of a sheet on exhaustion of stock 
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all corrections which had been recorded in the “office copy” of the sheet were incorporated 
in the new edition. This meant that the plates and negatives used for the previous edition 
would probably have been unusable, so there was no point in keeping them. As a result, 
whenever a new issue of a map was brought out, not only had draftsmen to be employed on 
altering the originals, but the whole process of reproduction including the lengthy task of 
‘colour separation” had to be repeated. 


This policy not only involved the employment of large numbers of draftsmen on 
incorporation of corrections (many of which were not only trivial but also, as they were 
largely received from extra-departmental sources, inaccurate ), but also congested reproduc- 
tion offices. 

33. Future 1-inch Maintenance Policy.—As a preliminary therefore to putting the 
map maintenance programme on a sound footing it must. it is considered, be clearly recognized 
that :--- 

(a) The incorporation of corrections in 1-inch sheets on re-issue between regular 
departmental revisions on the ground or from air photography is normally 
unnecessary and impracticable. 

(6) Negatives of all 1-inch sheets must be kept standing, and if a further printing 
is required between regular revisions of the map, these unaltered negatives 
must be used. 


These two deviations from past practice should alone go a long way towards reducing 
our map maintenance problems to reasonable proportions. 


34. Maintenance of 13-inch Maps.—As observed in para 31()) the }-inch is the most 
popular and important topographical map of India ; and for this reason and as it is used as 
the basis for compilation of smaller scale maps it is essential that it should, so far as possible. 
be kept up-to-date. There are under 400 of these sheets and a programme whereby fresh 
editions were brought out once in ten vears would necessitate the production of under 40 new 
editions yearly. Hitherto. this map except in a few remote areas, has been compiled from 
larger scale surveys. A result of this policy is that in certain areas which have not vet been 
surveyed since 1905 the }-inch maps are based on surveys which may be anywhere up to a 
hundred vears old, and are printed in black. Such maps are of little value now, and a first 
essontial of any future policy with regard to this series is to ensure that these old }-inch maps 
are replaced by modern ones with as little delay as possible. 


In paras 36 and 37 below a scheme for covering the whole of India once in 40 vears 
with vertical photography with a view to revising the l-inch map is proposed. When the 
l-inch maps of an area are revised the next step will be to compile revised }-inch maps from 
them, After this, these revised }-inch maps will be kept up-to-date by incorporation of extra 
departmentally obtained information of changes in major features such as metalled roads, 
railways, large irrigation canals, post: offices, etc. This extra-departmental information will 
be checked on the ground and at least every ten years a revised edition will be published. 
Should stocks become exhausted between this regular publication of revised editions, new 
information received since the publication of the last edition should be incorporated, if this 
seems justified. and a fresh edition published. 


Tn areas where the only existing 4-inch maps are those compiled from pre- 1905 surveys, 
and which will not be covered in the near future by air photography. new }-inch maps will 
be prepared by surveys on the ground on the }-inch scale. These surveys will aim at covering 
the ground and surveying essential features as quickly as possible and will not aim at precise 
delineation of hill forms and other intricate topographical detail. This will have to await the 
production of a }-inch map compiled from larger scale surveys, when these are carried out in 
pursuance of the routine plan for surveys and revision. 


35. Smaller Scale Mapping.—Owing to the pre-occupation of the Survey of Tudia 
since 1905 with the programme of production of new topographical maps, insufficient attention 
could he given to the important work of keeping small scale maps up-to-date : and most. of 
these were scriously out-of-date before the war. With the development. of road transport 
and aviation there is an increase in demands for small scale maps, and it is considered essential 
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that these should in future be kept reasonably up-to-date. It is therefore proposed that all 
small scale maps should be revised at least once in ten years anct if found practicable and 
desirable edition intervals will be shorter. Whenever a fresh edition is brought out all new 
information regarding metalled roads, railways and large canals will be incorporated. New 
technical methods will be developed with a view to enabling fresh editions to be brought out 
with as little delay as possible after publication has been taken up. 


36. Completion and periodical Revision of 1-inch Topographical Programme.—We 
have seen in paragraph 4 that the 1905 Survey Committee recommended that a new topo- 
graphical Survey of India should be undertaken which wonld be completed in 25 years. This 
was then to be revised on 25 vearly intervals. 


We have further seen that at the outbreak of the war in 1939 this programme which 
should have been completed by 1930 had only covered about ? of the total area of India with 
modern surveys, and that practically no revision had been made of survevs completed after 
1905. some of which were thus nearly 35 vears old. 


With the great increase in pay of Class [TI and Class [V personnel in the Survey of India 
the undertaking of topographical surveys by plane-table methods which was practically the 
only method used prior to the war. will be far more expensive than in the past. It is therefore 
proposed to abandon the pre-war system of carrying out the regular programme of topographi- 
eal surveys and revision by plane-table. In future the l-inch topographical map of (India 
will normally be made and revised from vertical air photography. This photography which 
will be carried out at the scale of about 1/30,000 will not only be of use for the production 
of the l-inch map but will also be available for larger scale maps such as those on the 1/25,000 
scale required for military and geological purposes and for guide maps of important towns, 
forest surveys, etc. The area photographed each year will be such that the whole of India is 
covered at maximum intervals of 40 years. In certain areas which are developing rapidly 
this interval may be reduced. : 


In addition to its value in mapping. this vertical air photography will provide a record 
of vegetation, erosion and other natural features of the country-side which should be of con- 
siderable value to the Forest Department, and will be available for the use of those planning 
new roads. railways. reservoirs and other public works. 


This use of aerial photography for completing the programme of modern surveys and 
for revising it periodically. will not eliminate the work of plane-table and other ground 
surveyors entirely. although it will greatly reduce it. Ground survey work will still be 
needed for :-- 

(a) Fixing by triangulation. traverse or other method the control required for air 
surveys. 

(4) Verifying o1 entering on the ground. detail which is not clear in the photographs 
or which cannot be obtained from them. such as boundaries. Fixing of 
additional heights and contouring may also be done on the ground where 
this is not carriel out by plotting machines. The plane-table surveyor 
will therefore still be required in the Survey of India for an_ indefinite 
period. 


37. Organization required for Topographical Surveys.—It was noted in para 21 that 
the total area of the Union of India including the States is a little under 12,00.000 sq. miles 
and that rather over 1.40,000 sq. miles of it have vet to be surveved in modern style. 


A programme of air photography of about 30,000 sq. miles yearly would therefore cover 
the whole area of India in the course of 40 years and it is proposed that as a minimum this 
area should be photographed annually for topographical survey work. At the outset, special 
attention will he paid to the completion of the 1905 survey programme but a certain amount 
of revision will be carried out at the same time. After completion of the original programme 
of modern surveys the photographic programme will be apportioned approximately equally 
hetween the areas of the various circles, thus giving each a regular programme of origins! or 
revision Linch survey together with the compilation from it of |-inch maps. It is estimated 
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that this work of completion of the original programme and revision will take the full time 
of five air survey parties constituted as under :— 


Strength for 1 Party 7 ae ee for 


Crass I— 
Superintendent az Ms ac ) 5 
Asst. Supdt. .. ee ze 4 ite 3 
Crass II re a8 o 2* 12 
Surveyors Topo. Grade J and Grade I]... it 5 25 
Surveyors Ground and Air .. = ih 24 120 
Computers, Traversers. ctc. .. oi ae 4 20 


These parties should be able in addition to their air survey work to undertake the 
rapid }-inch surveys envisaged in para 34 for the production of first editions of modern stvle 
4-inch maps where these do not exist. 

The compilation of }-inch maps from the air survey work of these survey parties wil 
be undertaken in the circle drawing offices. 


38. Provision for Air Photographs for Survey.—ln connection with the proposals in 
the previous two paragraphs it will be essential to arrange for an adequate supply of photo- 
graphs of the right quality as required. 

Prior to the war a large part of the photography required for air survey was supplied 
by the R.A.F. and the balance was obtained from a civil company specializing in this work. 


The Air Force authorities in India have recently indicated that they will not be in a 
position to carry out survey photography for this department for a considerable time, if ever ; 
so in the meantime other arrangement must be mace. 


The clifferent sources from which photography might be obtained are :—- 


(a) By contract with a civil firm specializing in this work. 

(b) By doing the work departmentally. This would involve the allocation of a 
flight of planes for the work of the department. 

(c) By the R.I.A.F. when and if this Force is in a position to take up the work. 


This is not the place to argue the merits of the different alternatives, but when consider- 
ing these the following should be borne in mind : 


(i ) Air photography for survey is highly skilled work and the rectifying of mistakes 
and omissions may be extremely costly not only to the agency supplying 
the photographs but also to the Survey of India. 

( ii ) Continuity is essential to enable technique to be developed and to justify the 
provision of the best equipment in planes, cameras, etc. 

(iii) The development of indigeneous air photography and survey private enter- 
prize seems essential not only to provide competition if the contract. for the 
provision of photographs is to be put out to tender, but also to supplement 
the work of the Survey of India if necessary ( see para 19 ). 


Section B.—Prosect anp MISCELLANEOUS SURVEYS 


i 39. Parties Required for Project Work.—The five air survey parties envisaged in 
Section A will be required continuously for the completion and upkeep of the Lopographical 
maps of India, and they should in no circumstances be diverted to other work for which 
separate parties must be provided. We have seen in para 23 that there is project work for 
20 survey parties for 4 years and further demands are continually being received ; in addition 
one or more parties will be required to be devoted continuously to training officers and survevors. 
It ix not considered practicable, however, to plan for an increase of the Department imme- 
diately to provide for undertaking all this project work in a short time. Should the demand 
persist it will be in this field that private enterprise might. be called in to take up some of the 


— 


* About 50% of parties will have an Aastt. Supdt: in the rest a third Cl. 11 officer will take his plier: - 
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work on contract for the Survey of India. There is also the hope that with the purchase of 
automatic plotting machines the output of the Survey of India itself may be increased. It is 
therefore thought that at present, and especially considering the limited staff available at the 
moment for both training and productive work, it is advisable now to aim at an expansion 
which will provide for only 16 parties for projects and miscellaneous work including training. 
Each of these parties would be constituted approximately as in para 37. 


It may be noted that a large part of the projects survey work undertaken hitherto 
consists of mapping on the scale of 4 inches to a mile : and the programme of air photography 
envisaged on the 1/30,000 scale for topographical purposes is suitable as a basis for such 4-inch 
surveys. By co-ordination of the topographical programme with project requirements it 
should be possible to effect considerable economies in the capital cost of projects. 


SECTION C.—-DEPARTMENTAL ORGANIZATION 


40. Circles.—To carry out the programme of ‘Topographical and Project Surveys and 
to keep }-inch maps up-to-date four topographical circles will be required. The boundaries 
of these should coincide with political boundaries so that no provincial or State Government 
would normally have to deal with more than one Survey of India authority in its area. 


The circles will be named and have their H.Q. as follows :-— 


Northern Circle H.Q. Dehra Din. 
Eastern Circle %, Calcutta. 

Southern Circle e Bangalore. 

Western Circle Ss Nasik——Poona area. 


The proposed boundaries are as shown on the index map No. 3 at the end of this paper. 


The first three Circle H.Qs. are already in existence. The Western Circle is considered 
necessary as a large part of the uncompleted topographical programme lies in the area allotted 
to this Circle. which will also be the scene of considerable project work. Buildings will have 
to be found for the Circle Office. Drawing Office. and H.Q. Offices of Parties of this Circle. 

The officer establishment of each Circle H.Q. should be as follows :-— 

1 Director. 

1 Dv. Director. 

1 Class I Officer for Records and Map Sales. 
1 Class If Administrative Officer. 

The two Class IT posts should be held either by officers of the regular Class [L cadre or 
by (C8. Class Tf officers promoted from the technical or ministerial staff. according to avail- 
ability. 


Each Circle will have a Drawing Office attached to it of approximate strength as 


under : 
Class [- Superintendent = ws l 
Asstt. Supdt. te a 1 (may be a Class IT Officer ). 
Class [1 eh ee zs 3 
Surveyors Topographical Grade | s 10 
4 Grade 2 
Draftsmen ss i ..  T0* 


Topographical and Project Survey parties will be attached to Circles according to the 
amount of work in hand. 


4t. Establishments Required for the main Cadres. -‘This paper has not dealt with 
the Map Production and Geophysical work of the Survey of India beyond referring to them 
in the narrative in Chapter [. Certain of the gazetted officers of the Class T and Class W 
cadres. and Topographical Surveyors are. however. employed in these branches of activity 
and must be taken into account when working out establishments for the regular Survey of 
India cadres. 


* The estimated reduction in the total number of draftsmen from that envisaged in para 22 is on accomnt of 
abandonment of maintenance of -ineh sheets, 
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In the table on page 22 suggested strengths are given for the Class I and Class IT cadres 
of the Survey of India. The cadre of Topographical Surveyors Grade I is fixed ; so also are 
the cadres of 2nd Division Surveyors and Draftsmen who in their particular activities have 
qualifications similar to grade 1 Topo. Surveyors. The cadre of grade IT Topo. Surveyors 
will be unfixed. 

In the table below is given the numbers of the various grades sanctioned in the 1946-47 
cadre, and the suggested strength for revised cadres. Any personnel of the Topo. Surveyor 
category required in addition to the numbers in the proposed cadres will be borne on the 
unfixed establishment. of topographical Surveyors Grade 2. 


Category 1946-47 Suggested 

cadre new cadre 
U.S.S. Officers (Topo. Surveyors Grade |) .. 99 90 
IT Division Surveyors o% a 40 30 
II Division Draftsmen se A 15 12 


42. Immediate action required.—(i) /ntensive training.--It is essential to take 
every possible step to increase the number of trained surveyors and draftsmen asx soon as 
possible. 

This will have to be done at the expense, during the next few years. of productive 
surveys. 

Tt is therefore proposed to organize at once—- 

(a) Two training parties to train at one time up to 100 surveyors each in ground 
and air survey. 
(&) One traming party for training ofticers and topographical survevors. 

The above training work will have to take precedence over productive work. in the 
employment of experienced personnel for instructing and will employ about 30 trained survevors 
as instructors. 

This will teave only enough trained personnel to put about 6 or 7 rather under-strength 
parties in the field for topographical and project work in the immediate future, as opposed 
to the Il which were in the field in the year 1946-47. 

(ii) Purchase of Plotting Machines.--The purchase and installation of auto-plotting 
machines should be proceeded with as fast as possible and on receipt of them the training of 
sufficient personnel to use them to their maximum capacity. will have to be given high priority . 

(iii) Air Photography..—Provision on as permanent a basis as possible of an organiza- 
tion for the supply of photographs for air survey. 

43. Conclusion.--A complete review of the objectives and requirements of the Survey 
of India. was carried out by the 1904-05 Survey Committee. Its recommendations marked 
the beginning of an era of “modern surveys”. This era may be said to have closed during 
the dislocation caused by the 1939-45 war and the political changes succeeding it. 

New problems now face us and new methods and instruments are available to meet 
them. The Survey of India today inherits a great reputation and a fine tradition. Let us. 
hope that the new era which now begins and which coincides appropriately enough with the: 
establishment of a self governing Union of India will add to both. 
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Estimated strength for Class I, Class II Services of the Survey of India and also of 
Class IIT personnel for supervisory and highly skilled duties 








Services M.D. + Topo, 5 Drawing 3 Air 16 Project ‘Totals ‘Total 
and SAGO. Directo. Circles NLR. Offices Survey & Mise. by strength 
Grades rate Parties Parties Grades — of Class 


Survey of India 


Claas I] 
Surveyor General l ee <3 ss ies se os 1 
Directors .. LIDS.G.) I 4 oe 5g = oa 6 
Deputy Directors. . oh 1 t I+ i sis a Gt 
Superintendents 2. | (A.S.G.)) 2A.D.M.P. te If Comp. a 5 16 30 
OC & Tidal 
M.R.LO. 
Asstt. Supdts. ea be io ihe oa 3 2 HGS 21 64 
Saree of dadia 
Clase Hl 1 +* s* 7* 7 13 40 90° 90 
Clase HT 
Surveyors Topogra- 
phical Grade 1 
and 2 and 2 Divi- 
sion = Surveyors 
and Draftamen | 2 a 40 25 gO 165 L70 


* Once in each Circle and S.R.1. for Admin. duties may he G.C.8. CL IT 
+ One post may be held by officer G.S.C. CL TL 
} May be held by G.CS. Cl. L. 


§ Includes those on probationary training. 


Para 


A 
Adjustment of triangulation ‘es 10 
Air Photography 7, 36, 37, 38, 42 
Air Survey ie 19, OK d), 36 
Air Surveyors . 25, 28 
Areas for Survey : 20 
Arrears of Map Publication : 16 
Autoplotting machines ( see plotting 
machines ). , 
Avintion Maps 16 
B 
British Military Officers 26 
Burma Surveys ee ae 5 
c 
Cadastral Surveys ie 30 
Camps... ; iu 6 
Cantonment Surveys oe 9 
Circles, Surveys 5, 17, 40 
City Surveys cs 9 
Class I Service “13( a), 26 


6, 13(b), 27 
13(¢),(d) 
22 


Class II Service 

Class IIT Service 

Compiled mapping i 22 

Completion of 1905 programme 16(.1) 

Contracts for Surveys (see Surveys on 
contract ), 





D 
Demand for maps 3l(a) 
Draftsmen i cee 25, 28 
Drawing Offices na os 24 
E 
Establishment 25, 4h 
Expansion of the Deptt. 1946 17 
F 
Field Season Me tS nt 6 
Forest Surveys... ie 3D, 9 
G 
Geodesy 3A, 10 
Geodetic triangulation 3A, 10 
Geographical Maps 12( 4), 22 
Geological Maps 
Ground Surveys 
Ground Surveyors 
H 
Half-inch maps 12. 16, 22 
L 
Lahore Survey se bi i) 
Lower Subordinate Service W3(d) 
M 


Maintenance of Maps 

Map Publication 

Military Survey Service 
Maps 


12, 22, 32-35 
SE. 4, 12, 16 
wT 
15 iii ), 22 
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“12, 22, 20(b ), 33, = 


One-inch Maps .. 
One-inch Surveys 
Organization 

of Circles 
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Survey Parties .. 24 
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